Introduction
The safest place for critically sick neurosurgical patients remains the intensive care unit (ICU).
1 However, many a times, transportation of these patients becomes mandatory because of diagnostic and therapeutic purposes. Transportation exposes these patients to potential hemodynamic instability, increased risk of complications, morbidity, and mortality. 2 The incidence of hemodynamic instability in such cases is as high as 68%. 3 Transportation has been associated with mishaps ranging from technical to severe life-threatening events.
4
In the present study, the investigators assessed predeparture, in-transit, and arrival procedures and documentation during intrahospital transport of critically sick neurosurgical patients.
Materials and Methods
The study was conducted using quantitative, descriptive prospective survey approach. A total 30 consecutive patients of Intensive Care Unit, PGIMER, Chandigarh (tertiary care hospital, with bed strength over 1, 780) , formed the part of study. The study was undertaken from July 2013 to September 2013, for a period of 12 weeks. Observations were made and recorded on the respective checklists, maintaining the confidentiality of data. A checklist was developed for collection of data from study subjects. Reliability of the checklist was established, with a reliability coefficient (Cronbach alpha) of 0.802. from ICU to personal ward involved nearly the same amount of time of 25 minutes.
The changes in biophysiological parameters were recorded (see ►Table 2). Maximal changes were noted in respiratory rate, which was statistically significant, while heart rate, temperature, oxygen saturation, systolic blood pressure, diastolic blood pressure, and coma scale parameters also showed changes but were insignificant.
Predeparture Procedures
►Table 3 highlights communication regarding patient transport; both departing and receiving teams established the communication, but the content of information exchange was also noted. Of the 30 patients, the clinical status information was communicated to receiving team in 25 (83.3%) cases only. The exact time of departure and expected time of receiving the patient were communicated in only 7 (23.3%) patients. The treating clinician accompanied the patient in 27 (90%) transports, while nursing personnel accompanied in 12 (40%) cases. Patients' relative and hospital attendant accompanied in all transports.
►Table 4 shows that all patient transports were undertaken on trolleys, which were able to enter lifts and pass through all doorways en route. However, wheel In none of the cases, any life-threatening adverse events happened. Half of the patients had problems of parenteral tubing blockade due to tangling during transit.
►Table 7 shows that receiving team was found to be fully prepared in 28 (93.3%) cases and had fully equipped monitors, ventilators, and drug administration equipment along with power cords. In 24 (80%) cases, transporting team remained alongside the receiving team till all monitoring equipment and life-support systems were put to use and patient parameters recorded.
Discussion
Radiological investigation of CT scan remains the most common cause for transporting the critically sick neurosurgical patient, as shown by our study, supporting the previous literature.
5 This cause is obvious and well understandable as repeated radiological investigation of CT scan remains the primary requirement to monitor the clinico-radiological correlation for these patients and requirement of intervention thereof. 
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The present cause seems to be modifiable with the recent availability of portable CT scans alongside ICU and neurosurgical operation theaters. Besides the high cost, radiation exposure remains the deterrent of the availability of this facility in most of the neurosurgical centers especially in developing countries.
Only one study has reported transportation time (mean of 80 minutes), but the present study has significantly less time consumption (25 minutes) probably due to proximity of departing-receiving areas and well communications beforehand while shifting. As transportation time has significant bearing on incidence of technical mishaps, reducing this time should remain a priority for every neurosurgical center.
6
Transportation harbors changes in biophysiological parameters which are well known in English literature. Such changes are not described in specifically neurosurgical patients. The present study showed changes in systemic blood pressures, oxygen saturation, pulse rate, and neurological status, but changes in respiration rates were significant. This is probably due to shift of patients from mechanical ventilators to manually assisted mechanical breathing unit ventilation and significant number of patients harboring hospital-acquired chest infections. The present study involved accompanying equipment as life-saving ones, which included oxygen cylinder, Assisted Mechanical Breathing Unit bag, laryngoscope, oxygen tubing, stethoscope, pulse oximeter, infusion pump, and masks of appropriate sizes. Surprisingly, literature has shown that technical mishaps are more likely with greater monitoring devices and, henceforth, curtailing of such supporting equipment should be practiced.
The present study had technically trained health personnel accompanying all transportations, which was nursing personnel in 12 (40%) cases, while medical health care professional was there in all cases. We did not encounter any untoward mishap or technical failure leading to any morbidity or mortality in the present study. The literature also supports the ritual of accompanying trained health care professional for such transportations, and complication of as less as just 2.8% has been reported.
6-9
Protocol for intrahospital transport of critically sick neurosurgical patients helps to standardize the equipment, personnel, and monitoring required during this transit period. The quality and consistency of clinical care during transport can be enhanced by the availability of clear evidence-based guidelines. These clinical protocols are beneficial for both the treating team and patients.
10
Small sample size remains the major limitation of the present study, and the influence of investigators' presence has the Hawthorne effect.
Conclusion
Transportation of neurosurgically sick patients has inherent risks of mishaps accounting from minor to major incidents, including fatalities. The established protocols displayed and accepted among health care professionals can minimize such incidents. Minimizing transportations by bringing investigative modalities at hand like portable CT scan and minimizing time of transportation will also help taking these untoward incidents to nadir. Prioritizing the patients who are on transportation for investigations and booking the transport pathways like corridor, lifts, and ramps would further minimize the transport time, thereby decreasing the unwanted incidents.
